Objective: In this study, we aimed to investigate whether platelet lymphocyte ratio (PLR) and Mean platelet volume (MPV) values can be used as prognostic and diagnostic markers in laryngeal cancer.
INTRODUCTION
Two-five percent of all cancers and 45% of head and neck cancers are laryngeal cancer [1] . Multiple factors such as alcohol, smoking, heredity, hormones, pollution, asbestos, wood dust, coal, various metals, viral infections and diet are responsible for etiology [2] .
Prognostic factors such as gender, age, stage of the disease, invasion of the thyroid cartilage, good surgical margins, as well as alcohol and tobacco consumption are routinely used for predicting progression of laryngeal cancer. In addition, essential information regarding the prognosis can be obtained from histopathological examination. Some of the main histopathological prognostic factors for indication of laryngeal neoplasms are inflammatory reactions, degree of cell differentiation, and small blood vessels invasion by cells [3] .
Due to insufficient number of currently used prognostic factors, the latest focus of cancer research is related to development of new prognostic factors. The link between cancer and inflammation was recognized as early as the beginning of 19th century, however its role in cancer's progression as well as pathogenesis is only validated in the last few decades [4] . Thus various inflammatory cells have come into question to act as prognostic factors in cancer.
It is known that neutrophils and lymphocytes are responsible for inflammation. Recent studies reported that platelets play a major role in inflammation. The close relationship between platelets and cancer let to derived platelets biomarkers for cancer prognosis. Mean platelet volume (MPV) is an indicator of increased platelet activation and can easily be detected from the peripheral blood through complete blood count analysis [5] . Platelet lymphocyte ratio (PLR) is another parameter that can be determined through complete blood count analysis by dividing the platelet count by lymphocyte count. Studies have shown that derived thrombocytes biomarkers can be prognostic factors in cancers where inflammation is held responsible for the pathogenesis. For example, MPV values have been used as prognostic factors in hepatocellular carcinoma [6] , ovarian cancer [7] , colon cancer [8] and lung cancer [9] . PRL values have also been identified as a reliable and easy to use prognostic factor in cancers such as ovarian [10] , colorectal [11] , breast [12] and non-small cell lung cancer [13] . To our knowledge there are no studies that investigate the roles of PLR and MPV values as prognostic factors in laryngeal cancer.
In this study we aimed to investigate the feasibility of PLR and MPV values as indicators of prognosis in laryngeal cancer. We will compare PLR and MPV values with prognostic factors such as degree of differentiation, clinical stage of the disease, age, sex, as well as tobacco and alcohol consumption. Lastly, patients with benign and malignant laryngeal pathologies will be compared in terms of PLR and MPV values.
METHODS
The study included results of 242 patients with laryngeal pathologies. These patients underwent biopsies by using direct laryngoscopy at Abant İzzet Baysal University and Dicle University Faculty of Medicine, Ear, Nose and Throat clinics between January 2005 and December 2016. The patients' clinical and laboratory results were retrospectively screened from the ENT archive files. Pathology results were retrospectively reviewed from the pathology archives.
The demographic data as well as consumption of alcohol and tobacco use were recorded. The preoperative platelet (PLT), lymphocyte (LYMP), MPV, and neutrophil (NEU) values were recorded from the routine laboratory tests.
Based on pathologies, the patients were divided into two groups. The first group contained patients with benign pathologies, while the second group contained patients with malignant pathologies. The benign pathology group included nodules, polyps, papilloma, ulcer, hematoma, seborrheic keratosis and pyogenic granuloma diagnoses and consisted entirely of squamous cell carcinoma. Furthermore, based on the degree of cell differentiation, additional three subgroups were established in the malignant pathology group: well-differentiated malignancies, moderately differentiated malignancies and poorly differentiated malignancies. The 2002 American Joint Committee on Cancer (AJCC) staging system was used for the clinical staging. Most laryngeal carcinoma patients in our study were either stage III or stage IV. The SPSS 15.0 software program was used to analyze data. The frequency distributions and means were assessed. Moreover, the normalcy of distribution between the groups was examined. While the normally distributed data was assessed with one-way ANOVA and Student's t-tests; the non-normally distributed data was assessed by using Mann Whitney U and Kruskal-Wallis tests. The p value of <0.05 was accepted as statistically significant. The department's local ethics committee approved the study. The study was conducted in compliance with the 2013 amendment of the declaration of Helsinki.
RESULTS
The demographic characteristics of all the patients are given in Table 1 . The PLR, MPV and PLT values of patients with benign and malignant pathologies were compared. The malignant group had a significantly higher PLR values compared to the benign group. In contrast, both groups had similar MPV and PLT values ( Table 1) . The clinicopathological findings of patients with malignant pathologies are shown in Table 2 . The correlation of PLR and MPV values of patients with malignant pathologies with clinical stage of the disease, degree of differentiation, alcohol and tobacco consumption, gender and age were investigated. The PLR values were positive correlated with clinical stage, degree of differentiation smoking, and alcohol use. The PLR values were significantly higher in smokers, alcohol drinkers, clinical stage III patients, and patients with poor differentiated laryngeal cancer compared to nonsmokers, non alcohol consumers, clinical stage IV patients, and patients with well-differentiation laryngeal cancer. In contrast, gender and age was not significantly correlated.
There was a negative correlation of MPV with the diseases' degree of differentiation and clinical stage. The patients with poor differentiated stage IV laryngeal cancer had significantly lower MPV values compared to the ones with well-differentiated stage III laryngeal cancer. No significant relationship was observed between age, gender, smoking, and alcohol consumption ( Table 2) . 
DISCUSSION
Platelets are essential and multifunctional in cancer development [14] . Firstly, platelets facilitate metastasis [15] . It is believed that during hematogenous spreading, platelets supports the life of circulating tumor cells and enhances the retention of tumor cell emboli in microcirculation [16, 17] . Secondly, platelets stimulate a boost in megakaryocytes and pro-inflammatory cytokines (interleukin 1, 3 and 6) released by cancer as well as accumulation of thrombocytosis [18] . Biomarkers derived from platelets are important due to the close relationship between platelets and cancer. Increased MPV and PLR values in peripheral blood have been identified as prognostic factors in cancer types such as hepatocellular carcinoma, ovarian cancer, colon cancer and gastric cancer [6] [7] [8] [9] [10] [11] [12] [13] . In contrast, the feasibility of using platelets as indicators of prognosis in laryngeal cancer was not investigated in any of the studies. This study is the first to assess effectiveness of MPV and PLR levels as prognostic factors for laryngeal cancer.
Several reports have shown that increased MPV values are associated with the prognosis of various cancers [6] [7] [8] [9] . Cho et al. [6] reported that patients with hepatocellular carcinoma had higher MPV and MPV/ PC values compared to those in the control group. Moreover, Kemal et al. [7] found that patients with epithelial ovarian cancer had significantly higher NLR, MPV and PLR values than those in the control group. Osada et al. [9] also found that patients with stomach cancer had higher MPV values compared to the individuals in the control group.
However, some studies reported that low MPV values were associated with the prognosis of various cancers. For example, Noriko and et al. [19] determined that patients with advanced stage non-small-cell lung cancer had significantly lower MPV and MPV/ PC values then control individuals. Moreover, Shogo et al. [20] identified that low MPV levels in patients with resected non-small-cell lung cancer were associated with poor prognosis. Öncel et al.
[21] compared lung cancer patients with a control group and determined that MPV and plateletcrit values were lower in patients with lung cancer, while PLT, platelet distribution width, and platelet count values were similar in both groups. Mutlu et al. [22] evaluated MPV values at two different stages i.e. at the time of the cancer diagnosis and during the thromboembolic events in patients with various cancer types.. They found that MPV values during the thromboembolic events were significantly lower compared to MPV values at the time of the diagnosis. In addition, Aksoy et al. [23] reported that patients with bone marrow metastasis had significantly lower MPV values than individuals in the control group.
Our study results are similar with other studies suggesting that low MPV values are good prognostic factors. We found a significant negative correlation between MPV and the degree of differentiation. Less differentiated laryngeal cancer had significantly lower MPV values than well-differentiated laryngeal cancer. Moreover, patients with stages IV laryngeal cancer had significantly lower MPV values compared to patients with stage III laryngeal cancer. Based on these findings, we suggest that low MPV values can be used as an indicator of poor prognosis for laryngeal cancer.
The value of increased PLT as a prognostic factor in various cancers is diverse [10] [11] [12] [13] . Asher et al. [10] reported that patients with ovarian cancer had higher PLR and NLR values than those in the control group leading to the conclusion that PLR and NLR values can be used as prognostic factors. Similarly, Kwon et al. [11] also suggested using NLR and PLR values as prognostic factors since patients with operable colorectal cancer had higher NLR and PLR values than individuals in the control group. Lastly, a study by Krenn-Pilko et al. [12] reported that PLR values were increased in patients with breast cancer.
In our study, PLR levels were significantly higher in patients with poorly differentiated, stage IV laryngeal cancer that smoker and consumed alcohol compared to patients with well or moderately differentiated, stage III laryngeal cancer that smoked and use alcohol. Thus we suggested that increased PLR levels could be used as a marker for poor prognosis in laryngeal cancer.
The second objective of our study was to determine the efficacy of using PLR and MPV values as diagnostic markers in laryngeal cancer. For this purpose, we compared the PLR and MPV values between benign and malignant laryngeal pathologies. One study [24] assessed the role of MPV as a diagnostic marker in head and neck cancers. However, to the best of our knowledge, there are no studies regarding the diagnostic role of PLR. Eryılmaz et al. [24] reported that patients with head and neck cancers had higher MPV values than those in the control group, suggested that MPV can be used as a diagnostic marker. Our study did not found a significant difference in MPV values between the patients with malignant and benign pa-thologies. In contrast, patients with laryngeal cancer had significantly elevated PLR values than those with benign pathologies. These results suggested that PLR can be used as a diagnostic marker in laryngeal cancer. These findings can help in predicting whether the lesions are benign or malignant during the preoperative stage in patients scheduled for surgery due to laryngeal pathology. We believe that high PLR values can indicate the malignant pathology.
In conclusion, our results suggest that PLT values are effective prognostic and diagnostic factors in patients with laryngeal cancer. However, overall survival and disease-free survival of our patients couldn't be evaluated due to difficulties in the postoperative follow-ups. Therefore, prospective and multicenter studies are needed to corroborate these results.
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